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rnxmi) tbe-«5$ (i) t*sn5xfi/>! 
[flsi] 

Ri 



CH2=C 




(±ESC*» RiR)^R2«&^ffiSE^T^^»Sfctt 
[»*B2] TE-«5« (II) T-*2*l3X5Pl/>l§ 

lit 2) 



1 ''l 




) 

[»*5I3] MEA^l^^ttScD^W^^Jt 
Tl 0%J£U6 0*«TT*5W#E2fc:B«<D#U;* 

t LTStsm&m 2 nmrnxm 5 ©urn** ^e 
«©* u u >mmMt&voo 

co # 'J X ? 1/ >MmMt&Vo £> & 3 HFBt 1 & flit * T lr> 
HSR^iaffi*«c:©)iCXttiS!!o)eK:8a:WSn. SDE39R 



[W#B9] *IE5S3KH£IE?LaAa3llf £©Mlc* 
^■WBRi^Ktt&n, SEVFRtffiE'ffcTE-JRiC (II 
I) Tg^n&N, N' S!55r*«75>fl;^***^Wa 

Mt3] 



(±EiC*. R3«*», *^S> x^;WS, * 

$>Z>o ) 

[5g9!©i¥iffl&Ifc9» 
[0 0 0 1 ] 

20 *tffc*nic#»K:m>&n*»&fc«ift«:#^*;*^ 

[0 0 0 2] 

jit, %.zf5E£mi*m : ?--v3bz>rztbizffimmmz&nT 
30 [o 0 0 3] el amen, mytm\zmmit&®* 

[0 0 0 4] IffitHELKfC^^TB, »S/5fi3t 

iE?L*3»*jsi<»*)icear*««*#r*jEaaEA 

[0 0 0 5] d©J;-5tt«J*©W«IEL* : ? l ©'f-C«n 
fcttflg £ # L T H -5 <b CO t. L T. «*J A tftfcBtt If JK 4 , 
5 3 9, 5 0 7^ Hfg4, 7 6 9, 2 9 2^, #P^BB 
5 9- 1 9 4 3 9 3^fc«. 4$MR3 6 3-295695 

[0 0 0 6] ^©MfiJcO^rWEL^Cfi^Ttt. Eft 
50 triO. m£A»i£JB£5Sft« 1 5 0 



45 §32000-239318 (P2000-239318A) 



(3) 



[0 0 0 7] iETLaA^MH + lCtt^Sr^M-e- 

^tLTT^S^^A (III) «fr*ffl^4Ct»C«fco 

T, 1 0 V&>T(0&^WtiaMf£.-£l 0 0 0 c d/m2<Z) io 

*>MtOlifi3B3tt*5B*a»* 1 . 5JH^>/VT^I 

[0 0 0 8]- 

^ £ *5 5 W*p t iE?L O HiS^T * 4 O T, 

%7ty-r FtzWZ 2 V~ 6 V©i£1tffiffiib75iBltg^: 

TUfcH. unit ^HiiE?LaA^it«ic7)^BtCIE 

[0 0 0 9] M©tfa*ffl±»i4 0%ifi 

[0 0 10] Z.(DH5\Z. ^ffi/jE7L'ftA«JSIS/^3t 

IK tlj*ffiR #58ft2&3£ IZ -Z> l> T tt^-T L fc b f# 

SrfcELSS^tt^SStlT^fc^. S SIC, tlELi so 
^tt. *$SE LSWCj*^T#tt©#fb*H4)&*&< fc^ 
&». fil$IH<DttflI IcSA SftfttJ tv» 5 rasjSt>*fc* 

[0 0 11] #3gi»tt. ;CD±5affi3fefi«C!)8IIS» 

«fcsfls¥Wfc£<b-s\ %^mmz£.z>mmmt&'£imm 
mt^mm.ts.^)7,^-v>mmmt^ms-^:<D^mz 

*s£sn:»£:-rs*w«E l *^ c t £@ 

e l zmmr % z. t z @ w 1 1 « . 

[0 0 12] 



IEL* ; f*IB»-r^<."«S«W*S*afc, *©is 
3tH«f©«»tbTT8E-«SC (ID T«£n<57x5PU 

^-T -5 x *;u=£ - p$g#ig*n $ nt <k .0 € v ^mW}MS.ffi 
L SS^A«» e>n* C £: £ j|Hffl bT*19?$^t 3 K 

[0 0 13] *^SO^fl/>SI«MftWl TIB— 
■JRSC (I) TSSn. ^©££fc:J:B-±ffiBW#)SJ*3 

Mb 4] 




[0014] ^mm<D^u^u>mmmt^mi. t 
ib-^jS (in Tf«sn*^^w>«*#«*«fi&*fl[ 

Hb 5 ] 




[0015] mmx^u>mmwm(D^mm^)iitr' 

1 0 %jy,±6 0 %HTTS5fflW-SL^. ' 

[0 0 16] 4>ft< it>^i/>ISiol**ffl:tl 
«fittt^^i>T ; bJ;<, '>&< t*>7^U. hx 
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[0017] *%w<Dmmnft%ytm : ?\Zs *32w©# 

[0 0 18] S«±K:, US. jE?U£Att£JB» 5S3fcJB 
[0 0 19] KEB#Ji£iEa&X»2Jifc©WKWF 

wnjWRW-sn, Km^ptai^tcTiB-iss (ii 

[ft 6] 



✓R4 



On) 



UiteiW. R3tt*m, x^;ug. ;* 

) 20 

[0 0 2 0] £TF, *»WOf^fflCO^T8iWr*. 
[0 0 2 1 ] *»9i©#U^^l'>li»#fl:^«»3*f« 

ft^TSoi, m^t^mmmmz^t^\zm. m 

iT&m&ffitilt&W&ZnZCDT*. 4 1 0 nm~5 

2 0 nm©j£«H©»3fcifi*T5Sft *. 
[0 0 2 2] *fg«©jJ^JA^>Ri»#ft£*tt. #J 
*.«±lE-*it (I) T?«$tlS*^BJ©X^I/>il|5» so 

[0 0 2 3] ±SE-»ifc (II) T*$n-5X^L^>S|J» 
0%^±6 0%£ATfr5©*W*L'^. 

[0 0 2 5] iO*U^fl'>ll#<*:ft^i£, #C 

[0 0 2 6] »«t«3tBt©IBHCiE?LaA«lj5l»&!fi 

[0 0 2 7] SSttlfcETLaAMI&HoraKVPWffilB 



wmzuxmytmmzmibzzLttfxgz. m^t±m 

(III) T'HSnSN, N' 3S£#»I75>{fc£ 
'[0 0 2 8] 

[56w©nas©»*3 ^Ttc. *wmmm<DMmz^ 

[0 0 2 9] T?B-^iC (I) TSSni^WO^f 
U>«*#:ft£*RtfTie-«5£ (II) Tg^WXf 

u^^s&sifijcWit-rs*^^©^ 1 ;^^^^ 

^frft^tt, CA (Chemical Abstra 
c t) tJOC (Journal of Organi 
c Chemistry) §l;fefB*StlT^av« 
©*iS©fl2^»T**. 
[ft 7 ] 

Rl 



CH2=C 




[ft 8] 



1 '1 




[0 0 3 0 ] -^©KBd. 



tf, OT¥7 - 1 5 0 1 3 9**&«, #PI¥7- 1 9 6 
6 2 0 n&m* ftffiW- 6- 1 4 5 1 4 6 Ana 
1. Chem. , 4 0#. 1938. (1968). 
J. Chem. Soc. , 1489 (1949) ^IZ ZL 

[0 0 3 1] *58WO#'J l/>»*M^ftO^ 

as»^ft©fflec«toT, s*wic«^©2o 
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[0 0 3 2] fgl©£fi£&te. ±BS-«5iC (I) 

[ 0 0 3 3 ] W, 2 tt. th'P + ->7fl'>W 

[0 0 3 4] HRtttt&J$±®JUfefr5i*.. iK *&K* T 
¥^&ttKTS®l2HJtT&««£#t£V>ft:l£>. SB 2 io 

<D£j«ffi©#jJ*ffl^B^. fib, S2ffl^iftTB*S 

[o o 3 5].etrt*. rn^o-g-^ftt^iiTioi* 

[0 0 3 6] (^J«W1) 2-^f^-8-th*D+-> 

+yu > 2 ai~ 3 aici* h^x>»«s. mj^ 

3\>U7^3x«>a 1 3S©&*h;ioc>»«c>W;:in*., 
10^2 0»S««)5^K«j*l/fc. tHQ 

* h)ix.>mm&toz.tz. z.<DR&m& 1 «hh~ 3 mr$ 

6 0"C£tTOiaST?SJS*fT ofcD, $e>{c, #7iy 

[0037] ^ntc^o, _h8s-®:5£ (I) C&ttSRi 
mz&z>-e;^m<mz£K>mmvtzo j t<Dmwmx.&m 

Witt. eTFoaiDTfcofc. 30 
[0 0 3 8] mWm : 6 . 0 6 % 

mmm .6.21% 

^(D^oizvxm^tirz7,^u>mmmt^i^mt 

Xfl/>2§ii0l*^n;K>f>MtC. t*JA 
«^>V-f )Vn-**-Vr^ H (BPO) ^77k*X-fV 
7^n-MJ;U (AIBN) fCl^F^J^'M 
(0. 0 0l3ft~0. 0 5S»gS) JJD^T 3 B#P.fl~ 

43. ^m<r>m.m.'Rxsn^.\t / r~)i'^-)vm\z^^ 
a*«[K:«t»)2pj»rLfc. ^®3iayffitt3. 32%^ 

©tta*jttt2 : it»?fc)ji, mmztem$3 ■. nz 

Hfitofr'sfc.. ZZlZ. IRiS (KBrri) KiOtiX 
JHl;I^<144Ocm-l<DM0i«. &tfl 5 0 
0 cm-l~ 1 6 5 0 cm-lcDKJRO^LfC.toTfeWff 

[0 0 3 9] (£j*W2) XT-l/XDmS* 1 ^fitcT 50 



Hffl'Jffi«3. 4 7%T"£ofco tot. 7.=f-V 

ymmmt^t^uyt^^w^it^ititi ■. 1 

[0 0 4 0] (£-J5E#J3) X^l/> : t KP + yXf k 
> (pi^fcRtf/^ttOS y**^*— ) =3:1 (# 
=¥■ m%> 3 , 5 0 0) ©*fi£-& 1 0 g (*KS 6 . 45 

u^u (^ntisitts) : mttfls*a») ©m* 

h;H>^+l:SfiTT-^ (CJDA. 3 P#l?fl~ 5 B#F^ 

led; 9. e«<tet:iai»»*S:»fc. ;i©«!)*©-&*g 

SRttSSfttLfctC^, HffliJtttt3. 0 4%T\ th'o 

yj5-h) 7jr^a (in) «Bflcflssn, 

?-b> : k Kn+yXfk> : TAS. (Ill) mfcX^ 
U>= 1 8 : 1 : 5©3;rc#ffi^;W#£*lT^££<i: 

[0 0 4 1] (§)«fl4) UI«fi»tLT. ^fU>:. 

5 V**^1r— ) =4:1:1 (^»^ 5 , 0 0 0) 
©«M#10g (*^*4. 8 5>J*)W zm^zsk 

9uz±m&i$.m3 tmmmizLx. %.yt&%m-rz>n 
[0042] (^«sj5) thmmmtvx. X?U>: 

7*©5'^Xff) =3:1:1 (»^«»6, 5 
0 0) ©m#8g 3 SfflU 

[0 0 4 3] SX±<D£olZLT±m-f&3. (II) C&tt 
* R i&ZtR 2^**-C* 5 #58fl0# >J X 1/ >il^#: 
ft&Wllbtl^^ R\RtfR2<D'J>fc< £b—%tf* 

^4-^^;i/STa5St)©, Ri^tK*TR2^5 -^^ 

;u»t $> a t> omtfm if z n * . 
[0 0 4 4] xmrntfux^^ymmmttrmz^ -t 

(II) T«Sn57fl/>i«*lM^MTfi«)4 
«^iS<&4Sifa^fl!*«fi<*:*. ±SB-^^i (I 

i) Tm2ftz>z?-u>mmfom<Dm&tf4 o^t^x* 



#612000-239318 (P2000-239318A) 



9 

fe-FtfrnVKteZo 4 1 0 nm~4 6 0 nmCDfffe^ 

®Mfttz>t^o&frt>\z. (ID 

tCtoTtt, ±fB-j&i£ (II) T'%&ft%7>?U>mM 
»£b<, ^^(r»^L<«2 0 ; E;l/%JK±5 0^% 
[0 0 4 5] S^fC, *^CO#UX^L->-s|i»#:^ 

ti©^^^j6jctcov^T«, mzm^m^mm-r^m^z 

T&-2>„ ' 

[0 0 4 6] i«feiLT(J, *SSc&, 7,tf>3-b 
if bT(^<5. ^*^^-3t/^T«. &ffl$n3*gJ$I©I4 

mzh^ztf. «o»(D#S(^in«i^jg^^ST-r5 o 
t;@K^e>»^i'»Dl^L. «*iMtc«5 o<c~i 5 ox: 
©ss'T- 1 o ft^±(Di£&m&Vfm$Lm&ft ? ©aw* 

b(A 0 

[0 0 4 7] ±f2-^S (I) Ti?$n-5>X?b>tf# 

intniaibT±BB-®s; (in tg^nsxfi^ 

[0 0 4 8] Z\<Dfztt>. ±f2-J&3£ (II) T*$tl^7. 

[0 0 4 9] Jl©cfc5^¥S^«i:bTtt, £t\ 7.^b 

X^;i/7^7 U b- K ff-JlTP 'J b- 
^U>mW(Dr 1. r2 (;&fi£#tf)^JJ!llt*. T£ 

foi. &a£#©f#£>n^£) c^&fe^^x^a 

tX7^ ij;ux KUMffll^<5^ffS bl>. ^n^ft 
#©fij£«5 O^^XfiilTT**©*^* b<« ^-tl^ 

[0 0 5 0] I^ttC^^Tfi, ±JBLfc«fc3fc»«c 



(6) 

JO 

[0051] *r»ELfflCffl^*fc«>ca. 

2 7C#*£-&T& r> T *> 3 7cR±CD^a^1f * o T 

fc« 3 7t©*fi^-e* &©aw-£ b ^. 

[0 0 5 2] #§eBJ3©#UX^b>t£«#{t^tt, # 
£©<fc5&fb£^<7)^$ttK*^T4 1 0 nm~5 2 

o nm<D&mm<Dm^tmm.x%^tf)m^n^>hmz. <g 

SfttbfcTtJl^T^ttfcSffi&TS?. 

[0 0 5 3] ZLftSOSil*©^, tE«H<0«3tt««3i« 
3S9IT*llSfctH>Ttt, fS3fc©Sfc&Sfcf* (2-* 
20 fj|/-8- + y'J7-h) 7;i/5-^A©«jfi±OW« 

tcio, g)t©S(:ft5if^ (2-^5 1 ;i/-8-^y u 

mm.<Dmmj)ms.z>zt\z&-ox&ftffi\zi?tE-r2>nffi 

T#a^©«J**-«»IHiittffii?©<si^^iEtt*A«iai±-r 

30 SfcfettibtlS. 

[0 0 5 4] S^t, a^«©i£l^UX9 L b>^l*#: 

[00 55] ^ic, *mw<D&®ELm^<Dttm&)tem 
mmz-o^xistwrzo 
[0056] 
40 mazm 1 ) 

m$.m 3 ) 

[0057] ^stiscT^wajiSraatt* 

^©«^P9iil3<J:bT«. IE?LliSilS& 
50 «ftjSj6»6J4« ;: p|»«JB©**«*f*bl»«-&*»*lr». C 
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imxm iiiEii&Ammm<»m-v$> o , # $ l < «5fi3t 

[0 0 5 8] 0fJxJ£. 
(«J&#J4) 

<*J*«I 5 ) 
mtfLM 6 ) 

[0 0 5 9] 3 ^(:i^TBA7 7 7-ISI 

f9*«*©Bfrjt, s&KttiE?L-*»*p©aA3&*©inj± 

I«7^D->7^>»4- Sfc«hUT^a^v-7;U5 

/>CDS 1/^^-5/4^ flgJSl nm~3 0 nmgg©itiftl$ 
#Bt © *> © T «fc I \, fmt£ftft<jg COa^IffllB 

©*£■ tc »n« t iE?Ltt a«mji t © m+ftft m t mm 

JSKW3) ~ OlfSfi!<;0<J 6 ) ©J; 3 

iE?Lft a^m^ <t (Dm^m^o. xmm m t mm t © m \z 

A' 7 7 — Jf £tS!tt-5 ©#3**fcjT£> -5. 

[0 0 6 0] *38W©*«EL*^K*^Ttt, JiiSL- 
fz J; -5 & HflS*Ra*»8c K £ J# s nt n 3 © rtW * L H . 

[0 0 6 1] ft*. ««lfiE££IIKi-3<h, #^IEL» 
cot, T**«»:m¥&*^«3fiT**©jWlF*L>». 

[0 0 6 2] «|]0WiEL$T^Mt5§ 

[0 0 6 3] jEJLIi&JBtt, A3 n&2E?L* 

[0 0 6 4] ICi^ftiiratLTH 

#A> £ WffiiE L ^ ©IE?LftA«5iM{fc£#l<h LTffl H 5, 
nxuStiOSffl^iit^ttS. h'J7V 
-Mt^m (*BH*W»3, 112, 19 7^) . hT5 



(7) 

/.? 

V'J >ft^« (*H»«F»3, 1 8 0, 7 2 9^) . 7 
U -;U7 5 y\Y&m (*BWW* 3 , 5 6 7, 4 5 0 
^ |S|3, 1 8 0, 7 0 3^) , #'j7^U>ft^« 

(1f BBBB 63-295695 ^£$8) . X^ 1 U ;W7 5 > 
<fc^* (*H#pTSB4, 12 7, 4 12^, 4$R|B3 5 4 
- 5 4 4 5 *ti>$B. #^BS 54-149634 ^&«) _ 

[0065] %%m\z. H#««-e*3ttt*#-rs*« 

fl2^*A^&-6.BllS 1 0 nm~2 0 0 nmlSffllltt 

fctt«¥i£Af6£Jia»5*^£aAT*E£#T€r*a 
A«£, (b) aALfcHif («^^fcttiE?L. fflfiTtt 
jE?L) £*#©#T»»S-a-*«l2i««, (c) ffi' 

[0 0 6 6] ±EftA«il:*l»T. llffitmSriSfiS 
JJT-Sdttr.fcDJtlSWiEJLSraAL^'r^tt^^ 

©t5wslu„ mmttmzm&miRTz>z\ii\z£ 
[0067] *5£w<D&mELm?\z&^T%ytm\zm 

[0 0 6 8] 583fcJlW:, &BKJfci;T2flm±©8Ui« 
j£<bbT*>J;<, *a«fffl : «4, 7 6 9, 2 9 2^(CE 

40 &mytm\zm?LTb£<. mx\s.\, 1, 3, 3-^h- 

7 7iz;|/-l, 3-7*^vX>^2, 5-t*7- (X 

^u;W -1, 3, 4-:**-tf^7 > /-;M££fflt>-5;: 

[0 0 6 9] ±sBIE?L*IMW»^7 , e«» ; &^K{b-rS ' 
B (Langmui r-Blodget t) i£, M^ife 

so [0 0 7 0] jfc»ffi£ffll->5*£. ^-©*fr«> IJffl-r 
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tt. |g|i©efil«9fK:.fcDJifc*7S*. K4P«ia 
850*0-50.0^ Mfl0-'Pa~10-6Pa, 
|g<rji££ 0 . 0 1 n m/ s e c ~ 5 0 n m/ sec, I 
SfiS- 5 0t;~+ 3 0 Ot:, If 5nm~5 0 0 nm 

e>nt;<<, !Rl:J:5iH!?©feRttt)»S. 
[0 0 7 1 ] Sfe*fefc-3^Ttt, ±»LfcJ::5t;:iSJS © 

[0 0 7 2] Xl?>n— hffiSrffl^**^. 
n, *:<DmmZ0. 1%~2. 0%#S3I^T&3. 

[00 73] j6jsk:isuT8a!^e.ns«-?-ffiAiiisiJi 

[0 0 7 4] ^©i^^tf fiM^ii LTHIIICSI 

Egii& < . tit&'jktiMDit&VaWfr zm^zz. t 

+ yy/^>{t^t 7- 1 4 9 2 5 9^ 

ft, WBIR85 8-5 5 4 5 0#&ffi) , T>h5>{t^ 
ft (tirBMS 6 1 - 2 2 5 1 5 1 ttMBB 61-2 

3 3 7'5 0^i) «S*«J&tf5n-5. SBIffi^^&KO 

[0 0 7 5] SlibTH ftVMfcAM eVU±t* 

ft»&ffl^T^*^X/Vv 7 "J >#9KDJstiHZ «fc 0 

b<. IgJStetfWcfc.fcsaU 0 nm~3 0 0 nm©36 

[0 0 7 6] -7J. BSiUTtt. ttfRSAUeVK* 

R3, ,R3 



14 



©*@ftM£^Tiil* J £>7vA--y7y >^©75i£tC£ 

[0 0 7 7] ±GM&tflM®v>?nfr— 

• mm^M^mtCxm^.V£l TO (Indium 
Tin Oxide)*»)£<fflt»6ftT^4. 
[0 0 7 8 ] «ffift£jltt. « : P»ffiliR«jE?LWe)i 

© 2 s^wajittssjfeBA^ e> tb 

i/Ttt. en*.**, Ts2-j&5£ (in) TgsnsN, 

N ' 5!!^S^T = h'J7x^7S>»ft 
<«NrBHBB 59-194393 ttUHBS 63- 

2 9 5 6 9 5^«) !?©E?LaA^^M*$nT*3 
D. «rHl¥3 - 7 7 2 9 9 W&W>Z\S.W8k7 

7 7 x ft-B-ft a* i» ^ $ nx v . 

[ft 9] 



30 



40 




(m) 



(±ESC^. R3tt**. x^;ps, p<h^ 

Ih+yIifc(i/\ay>T*f), R4&tfR 5 « 

iifc(i#liO'<>yiHt^5. n 1 S&tt 2 T 
) 

[0 0 7 9] ±ie-fl£:£ (III) «K 7 5/i©fil 

TJbSCWfSK, n^2©«-&(CttTiBSCC^T<J; 
5Kp (.Ay) {it (4, 4' -) T^SOWJK, 

R3©emii@ttT5/a©N©o (*;uv) 

[ft 1 0 ] 



ex) 



[0 0 8 0] -75. iE7L»SJltt5B3tffi^ei»Sfl!lt:tU so 
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IS 

o\zmnz>z.t.\z&r), * ; f©i83tea**«i*]±-r*. - 
*35t-f * >fbx*;i^— Sr^r-r sire* 5©»f b 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
EL(electroluminescent) element hardly causing chemical 
deterioration and physical deterioration, capable of being coated by 
using a binder-free system, capable of being applied to mass- 
production, having high luminous efficiency, operated by a low drive 
voltage and capable of providing a high intensity blue emission. 
SOLUTION: A styrene derivative compound containing a styrene 
derivative group of the formula (R1 and R2 are each independently 
methyl or hydrogen) as a constituent unit, or a copolymer obtained 
by combining the styrene derivative compound with a monomer such 
as styrene, butadiene and acrylonitrile is used as a material in a 
luminous layer. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The styrene derivative compound expressed with the following general formula (I). 

[Formula 1] 
R1 
I 




R2 



(R1 and R2 are a methyl group or hydrogen respectively independently among the above-mentioned , 
formula.) 

[Claim 2] The polystyrene derivative compound which contains the styrene derivative machine expressed 
with the following general formula (II) as a composition unit. 
[Formula 2] 




(R1 and R2 are a methyl group or hydrogen respectively independently among the above-mentioned 
formula.) 

[Claim 3] The polystyrene derivative compound according to claim 2 whose content of the aforementioned 
styrene derivative machine is 60% or less 10% or more in a mole ratio. 

[Claim 4] The polystyrene derivative compound according to claim 2 or 3 which contains a styrene machine 
as other composition units at least. 

[Claim 5] The polystyrene derivative compound according to claim 2 to 4 which contains a butadiene 
machine as other composition units at least. 

[Claim 6] The polystyrene derivative compound according to claim 2 to 5 which contains a bitter taste 
lithograph nitrile group as other composition units at least. 

[Claim 7] Organic electroluminescence devices equipped with the thin film layer which consists of a 
polystyrene derivative compound according to claim 2 to 6. 

[Claim 8] a substrate top — an anode plate, a hole-injection transporting bed, a luminous layer, and 



4* 

cathode — this order — or the organic electroluminescence devices according to claim 7 in which it is 
prepared in reverse order and the aforementioned thin film layer is prepared as this luminous layer 
[Claim 9] Organic electroluminescence devices according to claim 8 which N which an electronic barrier 
layer is prepared between the aforementioned luminous layer and a hole-injection transporting bed, and is 
expressed with the following general formula (III) in this electronic barrier layer, and N' type aromatic-amine 
compound contain. 
[Formula 3] 




(R3 is hydrogen, a methyl group, an ethyl group, a methoxy machine, an ethoxy basis, or a halogen among 
the above-mentioned formula, and R4 and R5 are substitution, an unsubstituted aryl group, substitution, or 
an unsubstituted benzyl respectively independently.) n is 1 or 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the styrene derivative compound 
and polystyrene derivative compound which have the new structure where it is used suitable for organic 
electroluminescence-devices and it. 
[0002] 

[Description of the Prior Art] Since it is that field-ol^view recognition nature is high since organic 
electroluminescence devices (an EL element is called hereafter) have a seHHuminescence, and a perfect 
solid-state component, it is observed from having the features, such as excelling in shock resistance, and 
the use to the use of various displays, the lamp for back lights, etc. is expected in recent years. 
[0003] There are an inorganic EL element which uses an inorganic compound for a luminous layer, and an 
organic EL element which uses an organic compound for a luminous layer as this EL element. The 
utilization research is positively done for the purpose of making applied voltage low and enabling full color 
correspondence about an organic EL element, also in it. 

[0004] In the above-mentioned organic EL element, what prepared suitably the hole-injection transporting 
bed which has the function to transmit efficiently the electron hole poured into this from the anode plate 
on the basis of the composition of an anode plate / luminous layer / cathode to a luminous layer, and the 
electron-injection transporting bed which has the function to transmit efficiently the electron poured in 
from cathode to a luminous layer is known well. 

[0005] As what has the performance which was excellent in the organic EL element of such composition, 
the element which has the composition of an anode plate / hole-injection transporting bed / luminous layer 
/ cathode is indicated by U.S. Pat. No. 4,539,507, 4,769,292, JP.59-194393A and JP,63-295695.A. 
[0006] In the organic EL element of this composition, it has succeeded in making it possible to set sum 
total thickness of a hole-injection transporting bed and a luminous layer to 150nm or less, consequently 
obtaining luminescence of the high brightness in the driver voltage not more than 20V by using the material 
which was excellent in the thin film plasticity as a hole-injection transporting bed. 

[0007] Furthermore, the hole-injection transportation compound of a triphenylamine system which acts as 
an obstruction to an electron, without conveying an electron into a hole-injection transporting bed is used. 
By accumulating an electron to the luminous layer side of this interface with the electronic obstruction 
which exists in the interface of a hole-injection transporting bed and a luminous layer, raising luminous 
efficiency, and using an aluminum (III) complex as a material of a luminous layer 1.5 lumens of luminous 
efficiency /and V have realized green luminescence of high brightness of 1000 cd/m2 with the low applied 
voltage not more than 1 0V. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, since th<e luminescent mechanism in an organic EL 
element is recombination of an electron and an electron hole, it is **** in which the low-battery drive of 
2V-6V is possible just like light emitting diode. However, in the present condition, driver voltage has not 
resulted so far. This is because the energy barrier over an electron injection exists [ that the energy 
barrier over a hole injection exists in the interface of an anode plate and a hole-injection transporting bed, 
or ] in the interface of a luminous layer and cathode. 



[0009] Furthermore, although it is said that the upper limit of the quantum efficiency of luminescence is 
about 40%, in the organic EL element, quantum efficiency is still obtained only about 3%. 
[0010] Thus, in the organic EL element which has the composition of an anode plate / hole-injection 
transporting bed / luminous layer / cathode, although the performance is excellent compared with the 
organic EL element of other composition, it may not necessarily be satisfied about driver voltage and 
luminous efficiency enough. In it, the organic EL element which' can emit light in blue is not realized 
effectively. Furthermore, the trouble that an organic EL element cannot be borne at prolonged use since 
the degradation property of material is not good compared with an inorganic EL element is not yet solved, 
either. 

[001 1] this invention is made in order to solve the technical problem of such conventional technology, and 
it aims at offering the styrene derivative compound used for the new polystyrene derivative compound with 
which degradation of both physical degradation by chemical degradation, light, heat, etc. by matter, such as 
water and oxygen, few moreover, has a highly efficient photograph nick function, and its composition. 
Furthermore, by using the polystyrene derivative compound of this invention, good luminous efficiency, high 
brightness luminescence, and luminescence by low driver voltage are possible, and there are little chemical 
degradation and physical degradation, and moreover, an application by the binder free system is possible, 
and it aims at offering the organic EL element which can be adapted for mass production method. In 
addition, it aims at offering the organic EL element in which efficient blue luminescence is possible by using 
the polystyrene derivative compound of this invention as a luminous layer. 
[0012] 

[Means for Solving the Problem] This invention persons have the outstanding feature which was mentioned 
above, and repeated examination wholeheartedly that the organic EL element in which blue luminescence is 
possible should mainly be developed. Consequently, by using the polystyrene derivative compound which 
contains the styrene derivative machine especially expressed with the following general formula (II) as a 
material in a luminous layer as a composition unit in the basic composition of an anode plate / luminous 
layer / cathode It finds out that the energy barrier over charge pouring which exists in a field side is eased, 
low driver voltage turns more possible up, and high blue luminous efficiency and an EL element stable for a 
long time are obtained, and came to complete this invention. Furthermore, by preparing a specific 
electronic barrier layer if needed, it finds out that luminous efficiency improves further and came to 
complete this invention. 

[0013] The styrene derivative compound of this invention is expressed with the following general formula (I), 
and the above-mentioned purpose is attained by that. 
[Formula 4] 



(R1 and R2 are a methyl group or hydrogen respectively independently among the above-mentioned 
formula.) 

[0014] The above-mentioned purpose is attained by that including the styrene derivative machine by which 
the polystyrene derivative compound of this invention is expressed with the following general formula (II) as 
a composition unit. 
[Formula 5] 



(R1 and R2 are a methyl group or hydrogen respectively independently among the above-mentioned 
formula.) 

[0015] It is desirable that the content of the aforementioned styrene derivative machine is 60% or less 10% 
or more in a mole ratio. 

[0016] The styrene machine may be included as other composition units at least, the butadiene machine 
may be included as other composition units at least, and the bitter taste lithograph nitrile group may be 
included as other composition units at least. 

[0017] The organic electroluminescence devices of this invention are equipped with the thin film layer 
which consists of a polystyrene derivative compound of this invention, and the above-mentioned purpose is 
attained by that. 

[0018] a substrate top — an anode plate, a hole-injection transporting bed, a luminous layer, and cathode - 
- this order — or it may be prepared in reverse order and the aforementioned thin film layer may be 
prepared as this luminous layer 

[0019] An electronic barrier layer is prepared between the aforementioned luminous layer and a hole- 
injection transporting bed, and N expressed with the following general formula (III) in this electronic barrier 
layer and N' type aromatic-amine compound may contain. 
[Formula 6] 

R3 



(R3 is hydrogen, a methyl group, an ethyl group, a methoxy machine, an ethoxy basis, or a halogen among 
the above-mentioned formula, and R4 and R5 are substitution, an unsubstituted aryl group, substitution, or 
an unsubstituted benzyl respectively independently.) n is 1 or 2. 
[0020] Hereafter, an operation of this invention is explained. 

[0021] The film in the amorphous state where it was stabilized is obtained by the polystyrene derivative 
compound of this invention being unable to receive an operation of heat, oxygen, carbon dioxide gas, a 
steam, etc. easily, as shown in the operation gestalt which is a new compound and is mentioned later, for 
example, forming a thin film by the applying method. Furthermore, since a variety of compounds are 
obtained by molecular weight or copolymerization, light can be emitted in a 410nm - 520nm wide range 
luminescence field. 

[0022] The polystyrene derivative compound of this invention is compoundable using the styrene derivative 
compound (monomer) of this invention expressed for example, with the above-mentioned general formula 
(I). 

[0023] Since properties, such as a luminescence, will fall if polymerization degree will become low if the 
content of the styrene derivative machine expressed with the above-mentioned general formula (II) 
becomes high, and content becomes low, it is desirable to consider as 60% or less 10% or more by the mole 
ratio. 

[0024] For example, by considering as a copolymer with styrene, a butadiene, bitter taste lithograph nitril, 
etc., solubility can be raised and a paint film property can be made good. 

[0025] using this polystyrene derivative compound as a luminous layer especially — low luminescence 



starting potential — high — brightness blue - green luminescence is obtained and an organic EL element 
with high stability can be realized 

[0026] The electron poured in from the electron hole poured in from the anode plate or cathode can be 
efficiently transmitted to a luminous layer by preparing a hole-injection transporting bed between an anode 
plate and a luminous layer, or preparing an electron-injection transporting bed between cathode and a 
luminous layer. 

[0027] By preparing an electronic barrier layer between a luminous layer and a hole-injection transporting 
bed, or preparing an electron hole barrier layer between a luminous layer and an electron-injection 
transporting bed, the electron which it is going to leave in an electron hole [ which it is going to leave in a 
cathode side ], and anode plate side can be stored up in a luminous layer, and luminous efficiency can be 
raised. For example, by preparing the electronic barrier layer containing N expressed with the above- 
mentioned general formula (III), and NT type aromatic-amine compound, as shown in the operation gestalt 
mentioned later, brightness can be raised greatly. 
[0028] 

[Embodiments of the Invention] Below, the gestalt of operation of this invention js explained. 
[0029] The polystyrene derivative compound of this invention which makes a composition unit the styrene 
derivative machine expressed with the styrene derivative compound and the following general formula (II) of 
this invention which are expressed with the following general formula (I) is a compound of the new 
structure indicated by neither CA (Chemical Abstract) nor JOC (Journal of Organic Chemistry). 
[Formula 7] 



(R1 and R2 are a methyl group or hydrogen respectively independently among the above-mentioned 
formula.) 

[0030] On the other hand, the synthesis method of a related compound can apply the method well learned 
from the former, for example, such a synthesis method is indicated by JP,7-1 501 39.A, JP.7-1 96620.A, 
JP.6-145146A Anal.Chem., 40 volume .1938. (1968), J.Chem.Soc, 1489 (1949), etc. 

[0031] The process of macromolecule-izing can divide roughly fundamentally the synthetic method of the 
polystyrene derivative compound of this invention into the following two synthesis methods. 
[0032] The 1st synthesis method is a method of compounding first the styrene derivative compound 
(monomer) of this invention expressed with the above-mentioned general formula (I), and carrying out 
copolymerization of styrene and its derivative compound to this. 



Rl 



CH2=C 





[Formula 8] 



[0033] The 2nd synthesis method carries out copolymerization of hydroxystyrene, styrene, and its 
derivative compound, and, next, is an aluminum salt and a method to which it is made to react. 
[0034] From the standpoint on general composition, since it is difficult in many cases, the direction of the 
2nd synthesis method tends to use refining a monomer in a pure form. However, since there is a danger 
that an unreacted hydroxy object will remain, the 2nd synthesis method requires strict reaction control. 
[0035] Below, it explains in more detail about these synthetic methods. 
[0036] (Synthetic example 1) The anhydrous toluene solution of 2Eq - 3Eq of 2-methyl-8- 
hydroxyquinolines was added into the anhydrous toluene solution of 1Eq of tributyl aluminum, and was 
stirred gently 10 minutes to about 20 minutes. Next, the anhydrous toluene solution of 1Eq - 1.5Eq of 
hydroxystyrene (the Shin-etsu chemistry company make) was added. The powder of white or yellow white 
deposited by carrying out the heating reflux of this reaction mixture for 1 hour to about 3 hours. It is also 
possible to react at the temperature of 60 degrees C or less which a radical cannot generate easily if 
needed, or to add a non-phenol system polymerization inhibitor further. 

[0037] Thereby, the styrene derivative compound of this invention whose R1 and R2 in the above- 
mentioned general formula (I) are hydrogen was obtained. In addition, the purity of a product and 
identification were judged with the content nitrogen value by the kale DARU method. The calculated value 
and actual measurement were as follows. 

[0038] calculated-value: — 6.06% actual measurement: — solution polymerization was performed by small- 
quantity(0.001 Eq - about O.OSEq )-adding polymerization initiators, such as benzoyl peroxide (BPO) and an 
azobisisobutyronitril (azobisuisobutironitoriru), into a styrene [ which was obtained by doing in this way 
6.21% / 1Eq of styrene derivative compounds and 2Eq of styrene ] anhydrous chlorobenzene solution, and 
carrying out heating reflux for 3 hour - 5 hours By carrying out heat washing of this in an acetone, alcohol, 
etc., the polystyrene derivative compound of this invention of yellow white was obtained. In addition, the 
purity of a product and identification were judged with the content nitrogen value by the kale DARU 
method. The actual measurement was 3.32%. Therefore, although the original preparation ratio of a styrene 
derivative compound and styrene was 2:1, it turns out that the copolymer with many styrene components 
near about 3:1 is obtained in fact. Furthermore, it judged also by change of disappearance of absorption of 
1440cm-1 based on a vinyl group by IR measurement (the KBr method), and absorption of 1500cm-1- 
1650cm-1. - 

[0039] (Synthetic example 2) The powder of the yellow which has blue fluorescence was obtained like the 
above-mentioned synthetic example 1 except making the rate of styrene into 1 Eq. The actual 
measurement was 3.47% when the content nitrogen value of this powder was measured. Therefore, although 
the original preparation ratio of a styrene derivative compound and styrene was 1:1, it turns out that the 
copolymer near composition of the synthetic example 1 is obtained. 

[0040] Styrene: (Synthetic example 3) Add gradually the anhydrous toluene solution of 10g (hydro xyl-group 
6.4 millimole (this is made into 1Eq) : the Shin-etsu chemistry company make) of copolymers of 
hydroxystyrene (mix char of meta-object and Para object) =3:1 (molecular weight 3,500 [ about ]) under a 
room temperature into the anhydrous toluene solution of 1Eq of tributyl aluminum, and it carries out 
heating reflux for 3 hours to about 5 hours. The massive object of the shape of hard rosin of yellow white 
or a yellowish brown color deposited with advance of a reaction. The powder almost near yellow was 
obtained by melting this massive object to dimethyl sulfo oxide, making it precipitate in an acetone or ethyl 
acetate, and refining after removing insoluble matter. When the content nitrogen value of this powder was 
measured, an actual measurement is 3.04% and it turns out that about 83% of hydroxystyrene is formed into 
a screw (2-methyl-8-quinolilato) aluminum (III) complex, and the 3 yuan copolymer of 
styrene:hydroxystyrene:aluminum (III) complex styrene =18:1:5 is obtained mostly. 
[0041] (Synthetic example 4) As a start raw material, the powder of the yellow white which has 
fluorescence nature was obtained almost like the above-mentioned synthetic example 3 except using 10g 
(hydroxyl-group 4.8 millimole) of copolymers of styrene:butadiene:hydroxystyrene (mix char of meta-object 
and Para object) =4:1:1 (molecular weight 5,000 [ about ]). 

[0042] (Synthetic example 5) As a start raw material, the powder of yellow white was obtained almost like 



the above-mentioned synthetic example 3 except using 8g (hydroxyl-group 1.3 millimole) of copolymers of 
styrene:acrylonitrile:hydroxystyrene (mix char of meta-object and Para object) =3:1:1 (molecular weight 
6,500 [ about ]). 

[0043] Although the polystyrene derivative compound of this invention whose R1 and R2 are hydrogen is 
obtained, either [ at least ] R1 or R2 can also compound the polystyrene derivative' compound of other this 
inventions which are methyl groups by the almost same method. [ in / the above-mentioned general 
formula (II) / as mentioned above ] For example, that whose R1 R2 is [ R1 ] hydrogen in a methyl group, R1 
is [ R2 ] 4-methyl group from hydrogen, and R2 is 5-methyl group from hydrogen is mentioned. 
[0044] The polystyrene derivative compound of this invention has the polymerization degree in a low 
inclination comparatively, and polymerization degree becomes low, so that the rate for which the styrene 
derivative machine especially expressed with the above-mentioned general formula (II) accounts in a 
polymer becomes high. If the rate of a styrene derivative machine expressed with the above-mentioned 
general formula (II) exceeds 40-mol %, polymerization degree will become 30 or less units, and if 60-mol % is 
exceeded, a polymerization will hardly progress. On the contrary, if the rate for which the styrene 
derivative machine expressed with the above-mentioned general formula (II) accounts in a polymer 
becomes low, the depression as organic EL elements, such as a luminescence, will become remarkable. It is 
desirable that the rate of a styrene derivative machine expressed with the above-mentioned general 
formula (II) from the point of holding the 410nm - 460nm blue luminescence is less than [ 50 mol % ]. When 
these are considered synthetically, for a blue light emitting device, it is less than [ more than 20 mol %50 
mol % ] that the rate of a styrene derivative machine expressed with the above-mentioned general formula 
(II) is less than [ more than 10 mol %60 mol % ] desirable still more preferably. 

[0045] Furthermore, about especially paint film formation of the polystyrene derivative compound of this 
invention, when applying the applying method, the solubility is also important. In addition, it is important also 
about the stability and the formed paint film property of a solution. About especially a paint film property, 
since the element property and resistance to environment of an organic EL element are influenced, the 
material properties of a polystyrene derivative compound also including the method of application or the 
dryness method are very important. 

[0046] As the method of application, although dip coating, the spin coat method, the air knife method, a 
doctor blade method, etc. are mentioned, from the point of uniform thin film formation, the spin coat 
method is suitable. About the dryness method, although based also on the property of the solvent used, 
early rapid heating is avoided, it heats gradually from about 50 degrees C under damp, and, finally it is 
desirable to perform [ of 10 minutes or more ] prolonged dryness comparatively at the temperature of 50 
degrees C - 1 50 degrees C. 

[0047] If the rate of a styrene derivative machine expressed with the above-mentioned general formula (II) 
in relation to this becomes high when the solubility of the styrene derivative compound (monomer) itself 
expressed with the above-mentioned general formula (I) is not not much good, the solubility of the 
polystyrene derivative compound of this invention will also fall. 

[0048] For this reason, it also becomes important to aim at paint film nature and soluble improvement by 
copolymerization with other monomers with raising the solubility of the styrene derivative machine itself 
expressed with the above-mentioned general formula (II). 

[0049] As such a monomer, styrene is mentioned first. As the other monomer, acrylate derivative 
compounds, such as methacrylate derivative compounds, such as a butadiene, acrylic nitril, vinyl acetate, 
methyl methacrylate, and butyl methacrylate, ethyl acrylate, and butyl acrylate, etc. are mentioned. Also in 
these monomers, it is desirable to use [ point / of r1 and r2 (the formation ratio of a copolymer, a 
copolymer obtained i.e., easy) / of styrene conversion ] a butadiene and acrylic nitril further also from paint . 
film nature and a soluble point. As for the rate of these monomers, it is desirable that it is less than [ 50 
mol % ], and the remarkable fall of a luminescence property is caused more than by it. 
[0050] About a polymerization method, it is not restricted to solution polymerization which was mentioned 
above, but polymerization methods, such as a distributed polymerization, and an emulsion polymerization, 
bulk polymerization, can also be applied. 



[0051] Although you may be a 3 yuan or more copolymer even if a copolymer is a 2 yuan copolymer in 
order to use for organic EL, from points, such as property sides, such as luminescence, and film physical 
properties, it is desirable that it is a 2 yuan or 3 yuan copolymer. 

[0052] As for the polystyrene derivative compound of this invention, a variety of compounds are obtained 
by molecular weight and copolymerization. While luminescence is obtained in a 410nm - 520nm wide range 
luminescence field based on the versatility of such a compound, the organic EL element which can emit 
light for blue - green is realizable with low luminescence starting potential. Furthermore, these compounds 
cannot receive an operation of heat, oxygen, carbon dioxide gas, a steam, etc. easily generally, and can 
make it a stable organic EL element chemically and physically. In addition, by application of the applying 
method, formation of a thin film is possible, it is transparent, and the amorphous state in high- 
humidity/temperature and low-humidity/temperature where it was stabilized can be held, it is smooth, and 
since the film excellent in adhesion is obtained, in connection with it, an organic EL element with high 
stability is realizable. 

[0053] the reason which a wide range luminescence field discovers among the effects of these is 
considered to be based on the structural feature of the screw (2~methyl-8-quinolilato) aluminum which 
becomes the basis of luminescence Moreover, it thinks because the reason which can emit light can ease 
the energy barrier of charge pouring which exists in a field side when it becomes fixed arranging [ of the 
screw (2-methyl-8-quinolilato) aluminum which becomes the basis of luminescence ] and the relation 
between illuminant child machines becomes strong by the bird clapper to a macromolecule, especially a 
copolymerization macromolecule with low luminescence starting potential. Furthermore, the reason a stable 
property is acquired chemically and physically is considered for the holding power of an amorphous form, 
the stability with the passage of time in an interface state, etc. to improve according to the molecular 
structure of the monomer by the methyl group substitution of the 2nd place. 

[0054] Furthermore, although condensation polymerization system macromolecules, such as vinyl system 
macromolecules, such as the poly butyral, and a polycarbonate, etc. can be blended to the low polystyrene 
derivative compound of polymerization degree and coat nature can also be raised to it, since having a bad 
influence on a luminescence function is also considered, it is desirable [ these macromolecules ] to blend 
small quantity as much as possible. 

[0055] Next, the typical lamination of the organic EL element of this invention is explained. 

[0056] for example, (example 1 of composition) — 

An anode plate / luminous layer / cathode (example 2 of composition) 

An anode plate / hole-injection transporting bed / luminous layer / cathode (example 3 of composition) 
The composition of an anode plate / hole-injection transporting bed / luminous layer / electron-injection 
transporting bed / cathode is mentioned. 

[0057] Furthermore, a charge barrier layer can also be prepared if needed. As this charge barrier layer, 
although there are two types, an electron hole barrier layer and an electronic barrier layer, the electronic 
barrier layer from a point [ be / efficient / material-/ it ] is more desirable in many cases. In the case of 
an electronic barrier layer, the position in which these charge barrier layers are prepared is between a 
luminous layer and a hole-injection transporting bed, and it is prepared so that the anode plate side front 
face of a luminous layer may be touched preferably. On the other hand, in the case of an electron hole 
barrier layer, it prepares so that a luminous layer may be touched between a luminous layer and cathode. 
[0058] for example, (example 4 of composition) — 

An anode plate / hole-injection transporting bed / electronic barrier layer / luminous layer / cathode 
(example 5 of composition) 

An anode plate / a hole-injection transporting bed / electronic barrier layer / luminous layer / electron- 
injection transporting bed / cathode (example 6 of composition) 

The composition of an anode plate / hole-injection transporting bed / electronic barrier layer / luminous 
layer / electron hole barrier layer / electron-injection transporting bed / cathode is mentioned. 
[0059] Furthermore, it is also necessary to form a buffer layer depending on the case. Usually, this buffer 
layer considers as prevention of an ablation phenomenon, a further aims at improvement in the injection 



efficiency of an electron hole or an electron, and it is prepared. As a compound used widely, various 
organometallic compounds, such as metal-containing ** phthalocyanine pigments, such as copper and 
titanium, a non-metal system phthalocyanine pigment or a thoria RUKOKI sial minium, zinc distearate, 
thoria cetyl acetone aluminum, and diacetyl acetone magnesium, or carbon black is mentioned. Although 
this buffer layer has the difference in some by in which position it prepares, it is easy to be the thing of 
1nm - about 30nm of thickness which is a thin film comparatively. It is desirable to prepare between the 
layers to which an ablation phenomenon tends [ especially ] to happen, and it is effective to prepare a 
buffer layer between an anode plate and a hole-injection transporting bed and between a luminous layer 
and cathode, in being composition like the above (example 2 of composition), and when it is composition 
like - (example 3 of composition) (example 6 of composition), it is effective to prepare a buffer layer 
between an anode plate and a hole-injection transporting bed and between an electron-injection 
transporting bed and cathode. 

[0060] In the organic EL element of this invention, it is desirable that lamination which was mentioned 
above is supported by the substrate. Although there is especially no limit as this substrate, the substrate 
which consists of what is generally used for the organic EL element, for example, glass, transparent 
plastics, a quartz, etc. can be used. 

[0061] In addition, if lamination is made into a multilayer, since control will become difficult in manufacture 
of an organic EL element and a trouble will also increase, it is desirable that it is the easiest possible 
element structure. 

[0062] Next, each class which constitutes the organic EL element of this invention is explained in more 
detail. 

[0063] The electron hole transporting bed has the function to transmit the electron hole poured in from the 
anode plate to a luminous layer. 

[0064] As such a transportation material, what is known as an electron hole transportation compound for 
electrophotography from the former, and the thing used as a hole-injection transportation compound of an 
organic EL element from the former can be used. For example, many compounds, such as a triazole 
compound (U.S. Pat. No. 3,1 12,197), a pyrazoline compound (U.S. Pat. No. 3,180,729), an arylamine 
compound (U.S. Pat. No. 3,567,450, said 3,180,703 numbers), a porphyrin compound (JP,63-295695,A), and 
a styryl amine compound (U.S. Pat. No. 4,127,412, JP.54-5445A JP,54-149634,A), can be mentioned. 
[0065] A luminous layer is the thing of the shape of a thin film of 10nm - about 200nm of thickness which 
consists of an organic compound which has fluorescence nature by the solid state, (a) An electron hole can 
be poured in from an anode plate or a hole-injection transporting bed at the time of electric-field 
impression. And the pouring function in which an electron can be poured in from cathode or an electron- 
injection transporting bed, (b) It is required to have the function which offers the place of the reunion of 
the transportation function, the (c) electron, and electron hole to which the poured-in charge (an electron 
or an electron hole, usually electron hole) is moved by the force of electric field, and is made to emit light 
according to this phenomenon. In addition, although an electron hole may be poured in, easy and an 
electron may be poured in, there may be a difference in easy and size may be in the transportation 
function in which it is expressed with the mobility of an electron and an electron hole, it is desirable for one 
of charges to move. 

[0066] As for the ionization energy of the point of being comparatively easy to pour in an electron hole to a 
luminous layer, in the above-mentioned pouring function, it is desirable by choosing an anode material 
suitably that it is less than [ 6.0V ]. As for the electron affinity of the point of on the other hand being 
comparatively easy to pour in an electron by choosing a cathode material suitably to a luminous layer, it is 
desirable that it is less than [ 2.5V ]. 

[0067] About the luminescence function of the polystyrene derivative compound of this invention used for 
a luminous layer in the organic EL element of this invention, it is in proportionality mostly with the 
fluorescence nature, and it is desirable for the fluorescence nature in a solid state to be strong. 
[0068] If needed, a luminous layer is good also as a laminated structure more than two-layer, and it may 
consist of a host substance layer and a fluorescent substance as indicated by U.S. Pat. No. 4,769,292. In 



this case, a host substance layer is a thin film-like layer and takes charge of a part of pouring 
transportation function and luminescence function among the functions of the above-mentioned luminous 
layer. On the other hand, a fluorescent substance will recognize minute amount (several %) existence into a 
host substance layer, and will bear a part of luminescence function to emit light according to combination 
of an electron and an electron hole, furthermore, the fluorescent substance which does not have the thin 
film plasticity — a luminous layer — you may add — for example, 1, 1,3, and 3-tetrapod phenyl-1,3- 
butadiene and 2 and 5-screw-(styryl)- 1, 3, and 4-OKISA diazole etc. can be used 
[0069] As a method of thin-film-izing the above-mentioned electron hole transportation material and 
luminescent material, although the spin coat method, the cast method, the LB (Langmuir-Blodgett) method, 
a vacuum deposition, etc. are mentioned, for example, generally it is desirable to use a vacuum deposition 
and the spin coat method from the point of a homogeneous film being easy to be obtained and being hard 
to generate a pinhole. 

[0070] When using a vacuum deposition, although it changes with orientation of the state of the thin film 
made into the sublimation temperature and the purpose of the organic material to be used, crystallinity, and 
a crystal etc., as for the condition, it is desirable to choose suitably generally in board heating temperature 
[ of 50 degrees C - 500 degrees C ], ten to 6 Pa [ ten to 1 Pa to ] degree of vacuum, evaporation-rate 
0.01 nm/sec - 50 nm/sec, the substrate temperature of -50 degrees C - +300 degrees C, and the range of 
5nm However, in a vacuum deposition, regulation of a thin film is difficult, the stable lamination is hard to 
be obtained and there is danger of decomposition by heat. 

[0071] About the applying method, as mentioned above, in order to hold the homogeneity of thickness, it is 
desirable to use the spin coat method. Although the applying methods, such as the spin coat method, were 
methods in which thin-film-izing is possible simple, especially the material that can apply such an applying 
method was hardly found in metal-containing ** luminescent material. Therefore, a luminous layer can be 
formed mainly by the applying method, it is uniform, and the polystyrene derivative compound of this 
invention with which even dozens of nm thickness can respond is very effective. 

[0072] It dries, after melting material to a solvent and applying by the spinner, when using the spin coat 
method. Although the condition changes with orientation of the state of the thin film made into the organic 
material to be used, a solvent, and the purpose, crystallinity, and a crystal etc., as a solvent generally used, 
solvents, such as dimethyl sulfo oxide, a dimethyl HORUMI amide, and an ethyl Cellosolve, are mentioned, 
and 0.1% - 2.0% of the concentration is suitable. 

[0073] The electron-injection transporting bed prepared if needed has the function to transmit the electron 
poured in from cathode to a luminous layer, and consists of an electron-transport compound. 
[0074] As such an electron-transport compound, there is especially no limit and it can be conventionally 
used out of a well-known compound. For example, a nitration fluorenon compound, a thio pyrazine oxide 
compound, a diphenyl quinone compound, an anthra quinodimethan compound (JP,57-149259,A, JP,58- 
55450,A), an ANTORAN compound (JP,61-225151,A, JP,61-233750,A), etc. are mentioned. A vacuum 
deposition is common also about the thin film formation method, and it is carried out in general according 
to electron hole transportation material. 

[0075] That to which a work function makes electrode material 4eV or more, a large metal, an alloy, 
conductive compounds, and such mixture as an anode plate is used. An anode plate is formed by methods, 
such as vacuum evaporationo and sputtering, using such electrode material. As for the resistance as an 
electrode, it is desirable that it is several 10ohms or less, and although thickness is based also on material, 
it is desirable that it is the range which is 10nm - 300nm. 

[0076] That to which a work function, on the other hand, makes electrode material 4eV or less, a small 
metal, an alloy, conductive compounds, and such mixture as cathode is used. Cathode is formed by 
methods, such as vacuum evaporationo and sputtering, using such electrode material. The resistance and 
thickness as an electrode are almost of the same grade as an anode plate, and good. 
[0077] Since the ejection efficiency of light improves by making luminescence penetrate from either the 
above-mentioned anode plate and cathode, it is desirable that either is transparent or translucent. Usually, 
it is common to make luminescence penetrate at an anode plate side, and ITO (Indium Tin Oxide) is widely 



used as a material with high permeability. 

[0078] Although a charge barrier layer has two kinds, an electronic barrier layer and an electron hole 
barrier layer, the electronic barrier layer has the role which stops the electron which it is going to leave in 
an anode plate side in a luminous layer from the luminous layer, and its luminous efficiency of an element 
improves by preparing this electronic barrier layer so that either between a luminous layer and a hole- 
injection transporting bed may be preferably touched on the anode plate side front face of a luminous layer. 
As for this electronic barrier layer, it is desirable that the electron mobility is the layer which is a low layer 
or has an electron affinity smaller than the electron affinity of a luminous layer rather than a luminous layer. 
As a desirable material, hole-injection material, such as N expressed with the following general formula (III), 
N' type aromatic-amine compound, and a triphenylamine system compound (JP,59-194393,A, JP.63- 
295695.A), is indicated, for example, and the inorganic amorphous compound is indicated by JP,3-77299,A. 
[Formula 9] 
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(R3 is hydrogen, a methyl group, an ethyl group, a methoxy machine, an ethoxy basis, or a halogen among 
the above-mentioned formula, and R4 and R5 are substitution, an unsubstituted aryl group, substitution, or 
an unsubstituted benzyl respectively independently.) n is 1 or 2. 

[0079] Among the above-mentioned general formula (III), when n is 1, as for the position of the amino group, 
it is desirable that they are m (meta) grade or p (Para) grade, when n is 2, as shown in the following formula, 
it is desirable that it is p (Para) grade (4 and 4-), and as for the substitution position of R3, it is desirable 
that it is o (orthochromatic) grade of N of the amino group. 
[Formula 10] 
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[0080] On the other hand, the electron hole barrier layer has the role which stops the electron hole which 
it is going to leave in a cathode side in a luminous layer from the luminous layer, and its luminous efficiency 
of an element improves by preparing this electron hole barrier layer so that either between a luminous layer 
and an electron-injection transporting bed may be preferably touched oh the cathode side front face of a 
luminous layer. As for this electron hole barrier layer, it is desirable that the hole mobility is the layer which 
is a low layer or has bigger ionization energy than the ionization energy of a luminous layer rather than a 
luminous layer. For example, the inorganic amorphous compound is indicated by JP,3-77299,A and it is 
supposed that alpha-SiC of N type is desirable here. However, for the moment compared with an electronic 
barrier layer, the very effective compound as an electron hole barrier layer is not found, but especially 
development of the effective compound of an organic system is left behind as a future technical problem. 
[0081] The organic EL element of this invention can be manufactured as follows, for example. 
[0082] First, the hole-injection transportation material above-mentioned when preparing the hole-injection 
transporting bed after forming membranes by methods, such as vacuum evaporationo and sputtering, so 
that 500nm or less of thickness may become the range of 10nm - 200nm preferably about the thin film 
which consists of an anode material of a request on a substrate with the suitable organic EL element of 
the example 1 of the above-mentioned composition or the example 2 of composition, and forming an anode 
plate is formed on an anode plate by the method of a vacuum evaporationo and spin coat etc., and it 
considers as a hole-injection Since it is influenced about the thickness and the membrane formation 
conditions of this hole-injection transporting bed with the property of material, the amount of dopes of an 
impurity, etc. which are thin-film-ized, although it is difficult to specify the optimal thickness generally, in 
taking out luminescence from a substrate side, in order to raise a translucent rate, it is desirable to set 
thickness to 5nm - about 200nm. 

[0083] next, this hole-injection transporting-bed top — the polystyrene derivative compound of this 



- invention — the range of 5nm - 1500nm of thickness — it applies by the spin coat method etc. by 10nm - 
500nm preferably, and a luminous layer is prepared The thin film which consists of a cathode material on it 
is formed by methods, such as vacuum evaporationo and sputtering, so that 500nm or less of thickness 
may become the range of 10nm - 300nm preferably, cathode is formed, and a desired organic EL element is 
obtained. In addition, it is also possible to make production sequence reverse in production of this organic 
EL element, to also prepare cathode in a substrate side and to prepare an anode plate in the best layer. 
[0084] The organic EL element of the example 3 of composition is fundamentally producible like the 
example 1 of composition, and the example 2 of composition. However, in the case of an organic system 
material, it is desirable to use thin films, such as N type alpha-SiC, for a plasma CVD (Chemical Vapor 
Deposition) method etc. in the case of an inorganic system material, using methods, such as vacuum 
evaporationo and sputtering, as a method of preparing an electron-injection transporting bed on a luminous 
layer. Even if it is an organic system material and the thickness of an electron-injection transporting bed is 
an inorganic system material, from the point of a luminescence function, it is desirable that it is 100nm or 
less. It is also possible to make production sequence reverse also in production of this organic EL element, 
to also prepare cathode in a substrate side and to prepare an anode plate in the best layer. 
[0085] The organic EL element of the example 4 of composition is producible like the example 1 of 
composition - the example 3 of composition. However, when preparing an electronic barrier layer on a 
luminous layer, in the case of an organic system material, it is desirable to use a plasma CVD method etc. 
using methods, such as vacuum evaporationo and sputtering, in the case of an inorganic system material. It 
is preferably set to 50nm or less 5nm - 200nm in order not to spoil permeability even if it is an organic 
system material, and the thickness of an electronic barrier layer is an inorganic system material. 
[0086] Also about the organic EL element of the example 5 of composition, and the example 6 of 
composition, it is producible according to the example 1 of composition - the example 4 of composition. 
[0087] Thus, if it impresses + for an anode plate and impresses about driver voltage 1 V-30V for cathode as 
polarity of - in impressing direct current voltage to the organic EL element of this invention obtained, 
luminescence can observe from a transparent or translucent electrode side. On the other hand, 
luminescence is not produced even if it impresses voltage by reverse polarity. 

[0088] Furthermore, only when alternating voltage is impressed to the organic EL element of this invention, 
an anode plate becomes + and cathode becomes the polarity of - luminescence arises. In addition, it is 
easy to be arbitrary [ the wave of the alternating voltage to impress ]. 

[0089] Hereafter, although the example of this invention is further explained to a detail, this invention is not 
limited at all by these examples. 

[0090] (An example 1 - example 5) The glass substrate (25mmx75mmx1 .1 mm Hoya Corp. make) which 
deposited ITO of 1 0Onm of thickness as a transparent electrode (anode plate) was used as the transparent 
support substrate, the acetone was first used for ethyl alcohol and the degree for this, and ultrasonic 
cleaning was performed. Next, this transparent support substrate was dried with dryness nitrogen gas. 
[0091] next, N, N, N\ and N which fixed this transparent support substrate to the substrate electrode 
holder of a vacuum evaporation system, and performed sublimation refining on the boat for resistance 
heating made from molybdenum — ' - tetrapod phenyl -2 and 200mg of 7-diamino-9-full cage DIN 
compounds were put in And heated the boat to 230 degrees C - 240 degrees C first, contents were made 
to deposit on a substrate in a 0.1nm/second - 0.3nm [/second ] evaporation rate, and the hole-injection 
transporting bed of 50nm - 75nm of thickness was formed. The substrate temperature at this time was a 
room temperature. 

[0092] Thus, the substrate in which the hole-injection transporting bed was formed is taken out from a 
chamber, and after carrying out filter filtration of the solution which melted the polystyrene derivative 
compound (what was compounded in the synthetic example 1 - the synthetic example 5) of this invention 
shown in the following table 1 to the solvent shown in the following table 1 and applying by the spinner on it, 
the vacuum drying was carried out at 50 degrees C. Thus, the luminous layer of about 70nm of thickness 
was formed. 

[0093] Next, the mask made from a stainless steel was installed in the luminous layer side, it fixed to the 



- substrate electrode holder again, (Silver Ag) wire 0.5g was put into the tungsten basket, and 1g (Mg) of 
magnesium was put into the boat for resistance heating made from molybdenum. And the inside of a 
vacuum chamber was decompressed up to 1x10 to 4 Pa, the vacuum evaporationo of Mg and Ag was 
carried out simultaneously, and the cathode of 200nm of thickness was formed. 

[0094] Thus, about each organic EL element of the produced example 1 - an example 5, the current value 
which flowed direct current voltage in the atmosphere at the time of 15V impression, the brightness at that 
time, and the minimum voltage value luminescence was accepted to be were measured, and the result was 
shown in the following table 1. As shown in this table, as for each organic EL element of an example 1 - an 
example 5 using the polystyrene derivative compound of this invention as a luminous layer, high 
luminescence of brightness was obtained with the low voltage value. 
[0095] 
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[0096] Furthermore, about each organic EL element of an example 1 - an example 5, the peak of the 
emission spectrum at the time of voltage 15V impression was measured by the power ratio of the 
photomultiplier tube, and the result was shown in the above-mentioned table 1. As shown in this table, as 
for each organic EL element of an example 1 - an example 5 using the polystyrene derivative compound of 
this invention as a luminous layer, luminescence of a blue shell bluish green color was obtained. In addition, 
the emission spectrum of the organic EL element of an example 3 was a thing as shown in drawing 1 . 
[0097] (Example 6) In the organic EL element of the above-mentioned example 4, N, N, N\ the N'-tetrapod 
benzyl -3, and the 3' dichloro-benzidine were formed by the vacuum deposition method between a hole- 
injection transporting bed and cathode, and the electronic barrier layer of 25nm of thickness was prepared 
in it. As a result of measuring the property of this organic EL element, luminescence brightness became 
2600 cd/m2 and it rose about 15% compared with the case where an electronic barrier layer is not 
prepared. In addition, a big change was not looked at by the emission spectrum. 
[0098] 

[Effect of the Invention] By using the polystyrene derivative compound of this invention which made the 
composition unit the styrene derivative machine expressed with the above-mentioned general formula (II), 
or was made into the copolymer combining other monomers as a material in a luminous layer, as explained 
in full detail above It has the thermal stability (holding power of an amorphous form, stability with the 
passage of time in an interface state, etc.) and high endurance based on structure of this compound, and 
luminous efficiency is raised by low driver voltage, and since a raise in brightness is possible and blue, the 
organic EL element from which luminescence of a bluish green color is obtained is realizable. Moreover, 
since a luminous layer can be formed by application, the stable lamination can be obtained and it is possible 
to produce easily the organic EL element which has the outstanding property, furthermore, luminous 
efficiency is further improved by preparing a specific electronic barrier layer if needed — making — high — 
brightness luminescence can be obtained 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the emission spectrum of the organic EL element of an example 3. 
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